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1. Title of Invention: 

RADIAL IMPELLER 

2. Claim: 

A radial impeller that is made into an impeller by a blade 
and a shroud and that provides a communication hole to lead a 
portion of the water flow which has been pressure raised by the 
impeller into the impeller inlet. 

3. Detailed Discription of Invention: 

This invention concerns an impeller for a centrifugal pump. 
It especially concerns a radial impeller suitable to prevent the 
generation of cavitations. 

The prior art radial impeller is explained by a centrifugal 
pump shown in Figures 1 and 2. A radial impeller (1) consists of 
front shroud (la) , a blade (lb) and a rear shroud (lc) and is 
affixed to a rotating axis (2). A diffuser (3) is provided at the 
outlet side of the impeller (1); a flow passage (5) facing the 
next following impeller (not illustrated) is formed through a 
flushing blade (4). Fixed walls (6) and (7) are provided near the 
wall surface of the front shroud (la) and rear shroud (lc) of the 
impeller (1). Spaces (8) and (9) and narrow spaces (10) and (11) 
are respectively formed between the fixed wall (6) and the front 
shroud (la), and the rear shroud (lc) and the fixed wall (7). 

Because of the above mentioned structure, a portion of the 
flowing water exhausted from the impeller (1) leaks out to the 
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inlet side of the impeller (1) by passing through the space (8) 
and the narrow space (10). A portion of the flowing water flows 
from the inlet side of the next following impeller into the space 
(9) through the narrow space (11). Therefore, if the pump's 
inlet pressure is low, cavitations (12) are generated near the 
front rim of the blade (lb). If it is driven in this condition 
for a long time, corrosion is generated over the surface of the 
blade surface that is located near the breaking of the 
cavitations. Thus, original pump performance cannot be 

maintained. 

The objective of this invention is to offer a radial impeller 
with a very simple structure that prevents the generation of 
cavitations and also prevents corrosion by cavitations. 

It is well known that cavitations are generated when the 
hydrostatic pressure near the impeller inlet drops near a 
saturation steam pressure that corresponds to the temperature of 
flowing water. Therefore, the generation of cavitations can be 
prevented by increasing the hydrostatic pressure near the impeller 
inlet. In this invention, a communication hole is provided in an 
impeller shroud, and a portion of the flowing water that has been 
pressure raised by an impeller is led to the impeller inlet 
through this communication hole. The hydrostatic pressure of the 
impeller inlet is then raised and the generation of cavitations is 
prevented . 

An example of this invention is explained below with the 
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accompanying Figures 3 through 7. The same sections shown in 
Figures 1 and 2 are used. As a result, explanations of these 
sections are omitted. Figures 3 and 4 show a first example of 
this invention. A communication hole (13) is provided inside of 
the front shroud (la) and directly leads through the space (8) and 
the impeller inlet. Therefore, even though the pump inlet 
pressure is low, a portion of the flowing water that has been 
pressure raised by the impeller is lead to the impeller inlet 
from the space (8) and the hydrostatic pressure of the impeller 
inlet of impeller is raised. As a result, no cavitations are 
generated, and there is also no corrosion caused by cavitations. 
Consequently, original pump performance can be maintained. 

Figure 5 shows a second example of this invention. A 
communication hole (14) that faces the blade (lb) is provided 
inside of the front shroud (la), and the narrow space (10) and the 
inlet section of blade are conductive. By means of this 
construction, the same effect as in the First Example can be 
obtained, but any water flow problems from the communication hole 
(14) can be reduced. 

Figure 6 is a third example of this invention. A 
communication hole (15) is provided inside of the rear shroud 
(lc), and the space (9) and the impeller inlet are conductive. 
Figure 7 is a fourth example of this invention. A communication 
hole (16) is provided inside of the rear shroud (lc), and a flow 
passage (5) and the inlet of impeller are conductive. With this 
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structure, almost the same effect as in Example 1 can be obtained. 

In accordance with this invention, the hydrostatic pressure 
of the impeller inlet can be raised even though the pump inlet 
pressure becomes low. Therefore, cavitations do not generate and 
there is no corrosion by cavitations. 
4. Simple Explanation of Figures: 

Figure 1 is side cross-sectional view of a centrifugal pump 
equipped with a prior art radial impeller. Figure 2 is front view 
of the impeller showing cavitations generated on Figure l's 
centrifugal impeller. Figure 3 is a side cross-sectional view of 
the centrifugal pump equipped with the first example of this 
invention's of radial impeller. Figures 4 is a front view of 
Figure 3's impeller. Figures 5, 6 and 7 are side cross-sectional 
views of a centrifugal pump equipped with radial impellers of the 
second, third and fourth examples of this invention, respectively, 
la. . . front shroud 
lb. . . blade 
lc ... rear shroud 
8,9... space 

10, 11 narrow space 

13, 14, 15,16 communication hole 
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PL R POSE: To prevent generation of cavitation by a method wherein a com- 
mumcatmg hole is prov.ded in the shroud of the impeller and a part of flowin* 
water increased in the pressure thereof by the impeller is introduced into the 
inlet of the impeller through said communicating hole to increase the static 
pressure of the inlet port of the impeller. 

CONSTITUTION: A communicating hole 13 is provided in a front shroud la and a 
gap 8 between a fixed wall 6 and the front shroud la is communicated directly 
with the inlet port of the impeller. Therefore, the static pressure of the inH 
port of the impeller may be increased by introducing a part of the flo^ina 
water increased in its pressure by the impeller, from the gap 8 into the inlet 
port of the impeller even when the suction pressure of the pump is reduced. 
According to this method, the cavitation will never be generated, and therefore 
corrosion due to the cavitation may be prevented. 
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